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1. ITC-CCAFS Partnership 
ITC Limited and CGIAR research program on climate change, agriculture and food security 
(CCAFS) partnering to develop resilient agriculture production system in the ITC’s outreach 
areas across India. CGIAR’s Climate Smart Village (CSV) approach was integrated into the 
ITC’s Mission Sunehra Kal (MSK) program. This CSV-MSK integration program focus on 
building resilient agriculture production system through promotion of a range of climate smart 
agricultural technologies and practices including e-Choupal, wasteland development, soil and 
moisture conservation, livestock development, health and education, and gender and social 
inclusion program of MSK. The Mission now embraces a community of thousands of villages 
that are influential nuclei of change in rural localities spread over 12 States across India. By 
linking knowledge and technology transfer to the creation of economic and social capacity, 
ITC aims to bring a unique dynamic to rural development, food security and poverty 
alleviation.   
 
This integrated climate smart village model includes agriculture and rural development to 
achieve desired outcomes of MSK. ITC-CCAFS climate smart village program has focused on 
following activities in the ITC’s outreach villages: 
 Assessment of agriculture and climate risks, and identification of climate smart 
agriculture technologies, practices and services to improve agricultural production and 
minimize climatic risks in the outreach villages; 
 Prioritize technological options based on stakeholders (farmers, local government, 
NGOs and community based organizations) preferences and integrate with MSK 
activities in the outreach villages;  
 Strengthen capacity of local staff of ITC and its local partner organizations to 
implement, monitor and evaluate technological interventions in the farmers’ field and 
communities and;  
 Generate evidences of improving farm productivity and income, resource use efficiency 
and building resilient agriculture;  
 
In the first phase (2016-2019), ITC’s outreach areas in Madhya Pradesh, Maharashtra and 
Rajasthan were focused to implement a range of CSA technologies and practices integrating 
with MSK program. Figure 1 presents an impact pathway of MSK and CSV integrated model. 
This integrated model aims to generate following outputs: 
 Site-specific climate smart agriculture and rural development options (e.g. climate-
adapted varieties/breeds, conservation agriculture, agroforestry, soil and water 
management options, livestock nutrition), including transformative options, and 
models of integrated crop-livestock-tree systems for increasing resilience; 
 Scientific evidences of climate smart interventions in adapting location specific climatic 
risks including improvement in farm productivity and income;  
 Business and institutional models of innovative financing for climate smart agriculture 
and rural development; and  
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 Competence building to support smallholder, women and marginalized farmers by 
effectively linking supply and demand sides of agriculture value chain, climate smart 
technologies and agriculture extension system.   
 
This model envisions better conservation of land, water and forest resources, expansion of 
social opportunities and inclusions, and improvement in farm productivity and income leading 
to long-term food security and poverty alleviation in the rural communities.     
 
 
Figure 1: ITC-CCAFS model of building resilient agriculture system 
 
2. Project Design   
2.1 Targeting Climate Smart Interventions  
ITC-CCAFS initiative of building resilient agriculture and rural communities primarily focus on 
targeting climate smart intervention based on local context. ITC’s outreach areas across India 
comprise diverse climate, agro-ecology and socio-economic conditions that demand targeted 
interventions. Well targeted and prioritized CSA technologies and practices with proven 
benefits and low perceived risks can lead to diffusion on farmers to farmers’ level. The CSV 
approach implemented in ITC’s outreach areas conducted detailed “Baseline Survey” for 
climate, agricultural and socio-economic assessments at the household and village level. This 
assessment provides climatic risks profiles, inputs and technology use in agricultural 
production and profile of resources at the household and village levels.  
 
Considering the possibility of many climate smart interventions in the ITC’s outreach areas, a 
comprehensive list of technologies and practices suitable for agriculture production systems 
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was developed (Appendix 1). This list of climate smart interventions was developed based on 
scientific evidences published by leading experts in climate change adaptation and mitigation 
in agriculture and allied sciences. A participatory method of’ prioritization of climate smart 
technologies was used to identify stakeholders’ preferences and context specific adaptation 
options in the ITC’s outreach areas. All selected climate smart technologies, practices and 
services were evaluated based on: 
 CSA pillars: enhance productivity and income, reduction of climate risks and potential 
of reducing greenhouse gas emission; 
 Implementation feasibility: technical feasibility, cost of technology, gender inclusivity 
and synergy with government plans; 
 Adoption barriers: finance (farmers’ investment capacity), machinery (level of farm 
mechanization), availability of labor resources, reliability of irrigation water supply, and 
availability of support from government and other organizations; 
 Key Incentive Mechanisms: access to subsidy, credit, extension service and markets;  
 Role of Institutions: government, private sector, local institutions and non-
governmental organizations.   
 
2.2 Portfolios of CSA Interventions  
This step primarily focused on developing a portfolio of climate smart interventions dealing 
with farm productivity and income, adaptation to observed and perceived climatic risks, and 
social opportunities and inclusions. All climate smart interventions in the portfolio for any 
outreach area are the outcome of group discussion with farmers and their groups, local 
government officials, NGOs and development organizations, private sector and researchers. A 
portfolio includes a range of climate smart interventions depending on their appropriateness 
for a particular location (Figure 2).  
 
 
Figure 2: Key interventions in a climate smart village 
 
 Weather smart (e.g. ICT-based agro-advisories, agriculture insurance, and water 
stress tolerant crop varieties); 
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 Water smart (e.g. rainwater harvesting, laser land levelling, micro-irrigation, raised 
bed planting, and change in crop establishment methods);  
 Seed/breed smart (e.g. adapted crop varieties, adapted animal breeds and seed 
banks);  
 Carbon/nutrient smart (e.g. site specific nutrient management, precision fertilizers and 
residue management, legume catch-cropping; agroforestry, conservation tillage and 
livestock management); and 
 Institutional/market smart (e.g. local institutions, community based custom hiring 
centers and cooperatives, market information and off-farm risk management).  
 
Each portfolios of climate smart interventions for particular location was designed based on 
current level of yield gaps, climatic risks and greenhouse emission reduction potential in the 
ITC’s outreach areas.  
 
2.3 Selection of Villages and Farmers   
2.3.1 Selection of Villages  
ITC’s agriculture and natural resource management related activities cover more than 1000 
villages in Madhya Pradesh, Maharashtra and Rajasthan. In the first phase, five districts were 
selected in each state: Madhya Pradesh (Chhindwara, Indore, Sehore, Ujjain and Vidisha), 
Maharashtra (Ahmadnagar, Amaravti, Pune Ratnagiri, and Satara) and Rajasthan (Baran, 
Bundi, Jhalawar, Kota and Pali) (Figure 3).  
 
 
Figure 3: CSV implementation sites in ITC’s outreach areas 
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These districts vary in relation to agro-ecological and socio-economic settings and prevalence 
of climatic risks in different cropping seasons.  For the selection of CSV pilot districts, all 
villages are clustered into different groups based on current level of productivity and resilience 
indicators. The current level of productivity for major crops was collected from the respective 
districts. Resilience indicator was estimated by using historical crop yield and rainfall data. The 
resilient index for each village was estimated by taking a ratio of coefficient of variation in 
crop yield and rainfall. Piloting of CSA interventions was started in Madhya Pradesh (30 
villages), Maharashtra (22 villages) and Rajasthan (21 villages).  
 
2.3.2 Selection of Farmers   
For the field implementation of portfolios of climate smart interventions four type of farmers: 
super champion, champion and CSA farmers. Super-Champion farmers are large 
landholders, having the capacity to implement large portfolio of technologies and practices, 
proactive and financially well-off, and can influence other farmers in the village and play a 
leadership role in developing a climate resilient agricultural production system. Champion 
farmers and medium-large land holders and can implement a relatively limited number of 
technologies and practices (compared to super-champions). CSA farmers are small 
landholders and resource poor farmers who can implement a very limited set of technologies 
and practices.  
 
A CSA technology portfolio for the Super Champion farmers includes all possible climate smart 
technologies, practices and services to test and evaluate in his/her field. Combination of 
technologies that include, weather, water, seed/breed, carbon/nutrient and institution/market 
smart are considered for the super champion farmers. A technology portfolio for the Champion 
Farmers includes a combination of few most prominent technologies (e.g. improved seed, site 
specific nutrient management and ICT based weather information and agro-advisory services). 
CSA Farmers receive Improved seed (crop and fodder) of seasonal crops, and agro-advisory 
in the CSVs. All groups of farmers also receive capacity building training to manage related 
risks in agriculture. ICT based weather information and agro-advisory services, and 
information about new CSA technologies (videos) should cover large number of other farmers 
in the CSV villages.   
 
2.3.3 Model of Implementation    
ITC-CCAFS CSV approach of CSA technology transfer is implemented through “Hub-Spoke 
Model”.  The ‘Hub’ is at the center which includes a group of super champion, champion and 
CSA farmers in a farmers group who implement different portfolios of climate smart 
interventions in their fields and communities. The “Spokes” extends outwards from the “Hub” 
to include other farmers in the same village and other villages in vicinity. This model enables 
and empowers the farmers in creating evidences of climate risks management including 
improvement in farm productivity and income, resource use efficiently and management of 
natural resources in a sustainable manner. The demonstration of CSA technologies in super 
champion and champion farmers’ fields, development of videos of success stories, capacity 
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building trainings and field visits can encourage other farmers to implement similar CSA 
technologies in their farms and communities. This forms a hub-and-spoke model wherein 
evidences are generated at the ‘hub’ and distributed across the villages (spokes).  
 
Implementation of ITC-CCAFS climate smart village approach was started in Madhya Pradesh, 
Maharashtra and Rajasthan where ITC’s Mission Sunehra Kal activities are ongoing. Different 
portfolios of CSA interventions were implemented with Super Champion and Champion 
farmers in 30, 22 and 21 villages in Madhya Pradesh, Maharashtra and Rajasthan, respectively. 
This CSA portfolios supplement to the Mission Sunehra Kal’s activities in villages to build 
resilient agricultural and rural development. All total 73 Super Champion and 1,595 Champion 
farmers have implemented CSA intervention in the villages.  
 
2.3.4 Capacity Building  
The capacity building started from the baseline assessment of project villages to identify local 
needs and resources for climate change adaptation in agriculture. Agriculture and climate risks 
assessments included method to estimate current and future climatic risks in agriculture such 
as probably of drought, excess rainfall, change in rainfall pattern, temperature related 
stresses. Participants were also trained to assess land use pattern and change, crop and 
cropping pattern, cropping intensity and yield gap analysis. Once the scope for the 
prioritization initiatives such as production system, agro-ecological zones, nature of climatic 
risks, type of farmers and other baseline information are identified, participants were also 
trained to develop a list of relevant technologies, practices and services. ITC staff and its local 
NGO partners were participated to prioritize CSA interventions with key stakeholders in 
Madhya Pradesh, Maharashtra and Rajasthan. A detail methodological framework was 
provided to the ITC staff to conduct stakeholder’s prioritization of CSA options based on crop, 
livestock, and cropping system in the project areas. These prioritization exercises help to 
develop portfolios of CSA interventions for each project villages.    
 
Stakeholders mobilization was one of the key components of this project to implement the 
portfolios of CSA interventions in the farmers’ field. CCAFS has conducted several training 
activities on farmers’ selection and institutional building, inclusion of existing community based 
organization such as Self-Help Groups, women farmers group, farmers’ producer groups, and 
forest and water user groups. During the project period, CCAFS has provided a range of 
trainings on package of practices of CSA interventions, data collection, monitoring and 
evaluation of CSA interventions in the farmers’ fields to the ITC staff and local NGOs.  
  
3. Key Assessments   
3.1 Agriculture and Climatic Risks  
A range of portfolios of climate smart interventions were developed based on crop and 
cropping systems, climatic risks and stakeholders’ preferences for each location. Major 
cropping systems in the ITC’s outreach areas of Madhya Pradesh are Wheat-Soybean, Rice-
Wheat including Lentil and Gram cultivation. In Maharashtra, Rice, Bajra, Wheat, Gram and 
Sugarcane are major crops in the ITC’s outreach areas. In some districts such as Amaravti, 
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Pune and Satara, soybean cultivation is increasing. Farmers in Rajasthan’s outreach areas are 
mainly growing wheat, rice gram, mustard and soybean. 
 
The average current yield gaps in major crops are significantly high in the ITC’s outreach 
areas. In Madhya Pradesh, the yield gap in wheat and soybean is 48% and 73% respectively. 
The yield gap in wheat, soybean, rice and bajra is 35%, 65%, 38%, 46% respectively in 
Maharashtra. Similarly, yield gap in wheat, soybean and mustard is 29%, 30% and 50% 
respectively in Rajasthan. The coefficient of variations (CV) in yield for the major crops in last 
30 years indicate high yearly variation. In Madhya Pradesh, the CV of yield for wheat and 
soybean is 22% and 23% respectively. The CV of yield in wheat, soybean, rice and barja is 
23%, 28%, 16% and 35% respectively in Maharashtra. Similarly, in Rajasthan, CV of yield in 
wheat, soybean and mustard is 29%, 32% and 18% respectively.  
 
The coefficient of variation of rainfall varies across the districts and state. The average CV of 
rainfall in the Kharif season is 28%, 38% and 27% in project districts of Madhya Pradesh, 
Maharashtra and Rajasthan, respectively. This high CV of rainfall has direct impact on change 
in kharif crop yields in the districts. Similarly, the average CV of rainfall in the rabi season is 
26%, 23% and 46% in the project districts of Madhya Pradesh, Maharashtra and Rajasthan, 
respectively. Results of CV of yield and rainfall show that crop yield in the project areas is 
significantly changes every year due to many factors including variation in weather and input 
applications. Table 1 presents potential impact of climate change on soybean, maize, wheat, 
chickpea/pulses, vegetables and fruits in the ITC’s outreach villages.  
 
Table 1: Potential impact of climate change on the key crops in selected districts  
Crop  Impact of climate change 
Soybean  Higher kharif rainfall in few high intensity spells shall cause widespread waterlogging 
and water congestion- leading to crop mortality, stunted growth, high incidence of 
diseases and reduced yields. 
 Waterlogged and water-congested fields hamper the process of field preparation for 
the following rabi crops and cause delayed sowing. 
 High kharif temperature likely to increase water demand, enhance the intensity of dry 
spells and also cause damages during flowering and seed formation.  
Maize  Higher kharif rainfall in few high intensity spells shall cause widespread waterlogging 
and water congestion leading to crop failure. 
 Higher kharif temperature during tasseling and silking stage shall hamper the seed 
formation, reduced yields. 
Wheat  Lower rabi rainfall shall enhance the water demands for irrigation. 
 Higher minimum temperature shall also enhance water demands and have negative 
impacts on grain filling duration and grain size leading to reduced yields. 
 Terminal heat effect during grain filling and maturity period 
Chickpea/pulses  Lower rabi rainfall shall require that the rainfed crop be provided with supplemental 
irrigation(s). 
 High minimum temperature shall save the crop from frosts and cold waves in the short 




 Unseasonal rains of high intensity, hailstorms, frosts and other adverse climatic 
aberrations may cause physical damage to the vegetable fields and orchards, cause 
flower and fruit dropping, impact quality of produce and enhance the incidence of 
pests and disease.  
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In the baseline survey, all sampled farmers were asked to tell their experience on climatic 
risks over past 15 years. Top-ten weather related risks experience by the farmers in the project 
districts were high temperature (82% farmers), less rainfall (75% farmers), heat waves (71% 
farmers), frost (62% farmers), cold waves (60% farmers), stronger winds/storms (57% 
farmers), late start of monsoon (55% farmers), low water table (54% farmers), frequent 
hailstorm (53% farmers), and prolonged drought (48% farmers), Farmer are experiencing 
these events more frequently - every year or every two years. These events effect all crops 
and livestock in the project areas. Very few farmers are experiencing prolong droughts, 
cyclones, early/late stop of rainfall and more rainfall in winter season. Farmer are experiencing 
these events more frequently - every year or every two years. In all areas, conservation and 




Figure 3: Farmers experience of climatic risks in ITC’s outreach areas 
0 20 40 60 80 100 120
Cold waves
Cyclones
Earlier start of rains






Higher intensity of rainfall
Higher temperature
Hot months are getting hotter
Increase in soil salinity
Increasing water shortage
Landslides
Later start of  rains
Later stop of  rains
Less overall rainfall
Less rainfall
Less rainfall in winter
Lower temperatures
More overall rainfall
More rainfall in winter
Prolonged drought
Stronger winds/storm
Water table gets lower
Rajasthan Madhya Pradesh Maharashtra
                                                     
 
 
11 | P a g e  
 
3.2 Current Adoption of CSA Technologies and Practices   
All together 34 different weather resilient practices and technologies were evaluated based 
on the farmers’ responses received in baseline survey. This survey indicates that the majority 
of the weather resilient technologies have very low adoption level. Some farmers are adopting 
integrated pest management, improved/short duration crop varieties, crop insurance, climate 
information, agro-advisory services and contingent crop planning.  
 
 
Figure 4: Percentage of farmers adopting CSA technologies and practices 
Adoption of other water, weather, nutrient and soil management technologies such as micro-
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smallholder farmers are not adopting these technologies compared to large landholders. 
These results indicate that there is a large scope of promoting and scaling out of these weather 
resilient technologies to build resilient agricultural production system, improve crop yield, and 
farm income. 
 
A majority of the farmers in the project districts has no access to these advisory services. 
Farmers who have access to these services are mainly relied on weather information from 
meteorological department, agro-advisory from the government extension service, local seed 
traders and neighbours. Some farmers are getting access to weather information and agro-
advisory services via Radio, Television and Newspaper. Use of mobile phone is another source 
of getting access to these services, however, current access is relatively low. Since the 
majority of farmers have no access to these services, there is a large scope of dissemination 
of weather information and value added agro-advisories in the project areas.  These services 
can help to promote/scale-out weather resilient technologies.   
 
3.3 Status of Climate Smartness in Project Locations   
Implementation of ITC-CCAFS climate smart village approach was started in Madhya Pradesh, 
Maharashtra and Rajasthan in 30, 22 and 21 villages in Madhya Pradesh, Maharashtra and 
Rajasthan, respectively. All villages were clustered into different groups based on current level 
of productivity, resilience and emission indicators. Resilience indicator was estimated by using 
Normalized Differential Vegetative Index (NDVI) value of soybean and wheat season in the 
villages and historical rainfall data. The NDVI value for particular crop was used to estimate 
the crop yield and matched with observed yield. There was a strong positive correlation 
between the NDVI value and observed yield in the project districts. Coefficient of Variation 
(CV) in NDVI value was estimated based on last 15 years NDVI values for both kharif 
(soybean) and rabi (wheat) seasons. The coefficient of variation (CV) in rainfall was estimated 
by using historical data available for the village. Gridded data from Indian Department of 
Meteorology (IMD) was used to estimate the CV of rainfall in each village. The resilient index 
for each village was estimated by taking a ratio of coefficient of variation in NDVI and rainfall. 
Low Index value indicates high resilience in crop production. The emission intensity for 
soybean and wheat crop production was estimated by using CCAFS’s Mitigation Option Tool.  
 
All villages in the project districts are plotted in four quadrants based on CV of NDVI (proxy 
for CV of yield) and CV of rainfall for kharif crops. High CV of rainfall with low CV of NDVI 
indicates more resilient and vice versa. Figures 5, 6 and 7 present mapping of project villages 
in Maharashtra, Rajasthan and Madhya Pradesh, respectively.  All climate smart interventions 
are critical in the villages fall on quadrant second (high CV ranfall and NDVI) to make villages 
more resilient and increase crop yield. Villages in quadrant 1 require to adopt climate smart 
that can increase resilient and yield. Villages in quadrant 2 require climate smart technologies 
that can minimize climatic risks. Villages in quadrant 3 are more resilient but crop are less 
productive. This quadrant require yield improving technologies and practices.  
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Figure 5: Relationship between CV of kharif NDVI (proxy for crop yields) and CV of kharif 
rainfall for Maharashtra  
 
 
Figure 6: Relationship between CV of kharif NDVI (proxy for crop yields) and CV of kharif 
rainfall for Rajasthan 
                                                     
 
 
14 | P a g e  
 
 
Figure 7: Relationship between CV of kharif NDVI (proxy for crop yields) and CV of kharif 
rainfall for Madhya Pradesh 
 
Similar to Kharif season, all villages in the project districts are plotted in four quadrants based 
on CV of NDVI (proxy for CV of yield) and CV of minimum temperature for rabi crops. High 
CV of minimum temperature with low CV of NDVI indicates more resilient and vice versa. 
Figures 8, 9 and 10 present mapping of project villages in Maharashtra, Rajasthan and Madhya 
Pradesh, respectively. All climate smart interventions are critical in the villages fall on quadrant 
second (high CV minimum temperature and NDVI) to make villages more resilient and increase 
crop yield. Villages in quadrant 1 require to adopt climate smart that can increase resilient 
and yield. Villages in quadrant 2 require climate smart technologies that can minimize climatic 
risks. Villages in quadrant 3 are more resilient but crop are less productive. This quadrant 
require yield improving technologies and practices.  
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Figure 8: Relationship between CV of kharif NDVI (proxy for crop yields) and CV of kharif 
minimum temperature for Maharashtra 
 
Figure 9: Relationship between CV of kharif NDVI (proxy for crop yields) and CV of kharif 
minimum temperature for Rajasthan 
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Figure 10: Relationship between CV of kharif NDVI (proxy for crop yields) and CV of kharif 
minimum temperature for Rajasthan 
 
3.4 Prioritization of CSA Interventions  
Stakeholders in Madhya Pradesh, Maharashtra and Rajasthan have prioritized a range of 
climate smart interventions suitable for local context. Portfolios of climate smart interventions 
were developed based on existing climatic risks, local crop and cropping systems and 
stakeholders’ priorities in the ITC’s outreach areas. Table 2 presents 15 prioritized CSA 
interventions in Madhya Pradesh, Rajasthan and Maharashtra. Results show that most of the 
stakeholders preferred irrigation water management related interventions such as 
underground water withdrawal systems (tubewell/dugwell), micro-irrigation technologies and 
water harvesting structures. In the study areas, availability of water for irrigation in dry season 
is a major issue for agricultural production. Technologies for crop nutrient management, 
improved and resilient seeds varieties, agro-forestry management were also preferred by 
majority of the stakeholders in the study area. The prioritized portfolios also include nutrient 
management practices (farmyard manure, vermicompost, residue incorporation), crop 
sowing methods (broad bed furrow, minimum tillage), use of improved seeds and crop 
diversification received medium level ranks in the stakeholders’ evaluation. 
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Table 2: Prioritized CSA interventions in ITC’s project states  
Madhya Pradesh  Rajasthan  Maharashtra  
1. Drip Irrigation  1. Tubewell/Dugwell 1. Dugwell /Tubewell 
2. Area Specific Mineral Mixture for 
Livestock 
2. Alternate Wetting and Drying  2. Agroforestry  
3. Concentrate Feeding for Livestock 3. Check dams  
3. Alternate Wetting and 
Drying  
4. Conservation Furrow 
4. Climate Smart Housing For 
Livestock  
4. Broad Bed Furrow  
5. Fodder Management 5. Conservation Trenches  5. Conservation Furrow 
6. Furrow Irrigated Bed Planting 6. Direct Seeded Rice  6. Conservation Trenches  
7. Green Manuring 7. Farm Bunding  7. Drop Irrigation  
8. Improved Short Duration Variety 8. ICT Based Agro-Advisory  8. Farm Bunding  
9. Intercropping With Legumes 9. Irrigation Scheduling  9. Farm Yard Manure  
10. Livestock and Fishery As 
Diversification Strategy 
10. Laser Land Levelling  10. Laser Land Levelling  
11. Rainwater Harvesting 11. Rainwater Harvesting  11. Minimum Tillage  
12. Raised Bed Planting 
12. Site Specific Integrated Nutrient 
Management (Using LCC) 
12. Rainwater Harvesting  
13. Site Specific Integrated Nutrient 
Management (Using LCC) 
13. Solar Pump  13. River/Stream Beds  
14. Sprinkler 14. Sprinkler  
14. Site Specific Integrated 
Nutrient Management 
(Using LCC) 
15. System for Rice Intensification 
15. Stress Tolerant High Yielding 
Breeds of Livestock  
16. Sprinkler  
 
For the purpose of field implementation, all prioritized climate smart interventions were groups 
into: i) yield improving technologies/practices, and ii) climatic risks reducing 
technologies/practices.  
 
 Yield Improving Technologies/Practices  
 Improved seed including drought, flood, diseases and pest resistant varieties (Seed-
Smart) 
 Precision nutrient management based on soil test, leaf color chart and GreenSeeker, 
and intercropping and crop rotation (Nutrient-Smart) 
 Broad Bed Furrow (Water-Smart) 
 Intercropping with legumes, vegetable integration (Nutrient-Smart)  
 Irrigation and drainage management including rainwater harvesting, construction 
of small check dams, aquifer recharging, and tube wells (Water-Smart) 
 Farmers capacity building (Knowledge-Smart) 
 Agro-forestry and fodder tree/grass (Carbon Smart) 
 
 Climatic Risk Reduction Technologies/Services: 
 Improving water use efficiency: irrigation scheduling, micro-irrigation (sprinkler, 
drip, furrow) (Water-Smart) 
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 Contingent crop planning including change in sowing time and short duration 
varieties (Knowledge-Smart)  
 ICT based climate information, agro-advisory and market information (Weather-
Smart) 
 Crop insurance (Weather-Smart) 
 Farmers capacity building (Knowledge-Smart)  
 
3.5 Implementation of CSA Portfolios  
Implementation of ITC-CCAFS climate smart village approach was started in Madhya Pradesh, 
Maharashtra and Rajasthan where ITC’s Mission Sunehra Kal activities are ongoing. Different 
portfolios of CSA interventions were implemented with Super Champion and Champion 
farmers in 30, 22 and 21 villages in Madhya Pradesh, Maharashtra and Rajasthan, respectively. 
This CSA portfolios supplement to the Mission Sunehra Kal’s activities in villages to build 
resilient agricultural and rural development. All total 73 Super Champion and 1,460 Champion 
farmers have implemented CSA intervention in the villages.  
 
4. Field Evidences of CSA interventions   
First phase of ITC-CCAFS climate smart village initiative covered 1,668 farmers and 1,945 
hectare of land to demonstrate a range of climate smart interventions in the super champion 
and champion farmers’ fields. The purpose of this demonstration of climate smart technologies 
and practices in the pilot CSVs was to increase farmers’ awareness on climate smart 
technologies and their benefits, strengthen knowledge and skill to implement CSA 
technologies and practices and disseminate suitable technologies to other farmers and villages 
in the project districts and states.      
 
4.1 Impact on productivity 
CSA interventions in the super champion and champion farmers were evaluated based on 
their contribution to improve crop productivity and income compared to baseline (before 
interventions). A significant level of improvement in crop yields was observed in soybean, 
wheat, paddy and onion in all project districts. Figure 11 presents percentage change in yield 
of three major crops, soybean, paddy and onion by district in Maharashtra. The average 
change in soybean, paddy and onion yields were 26%, 33% and 38%, respectively. 
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Figure 11: Percentage change in yield in Soybean, Paddy and Onion after CSA intervention 
in Maharashtra  
Figures 12, 13 and 14 below present ddistributions of onion, paddy and soybean yields 
respectively, in baseline and CSA interventions in Maharashtra. The average yields in all crops 
have significantly increased and distributions of yields (yield variations) among the super 
champion and champion farmers are lower in CSA interventions than baseline. Results shows 
that the CSA interventions are helping to increase crop yields as well as reduce yield variation 
among the farmers.  
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Figure 13: Distribution of paddy yields in baseline and CSA interventions in Maharashtra  
 
 
Figure 14: Distribution of soybean yields in baseline and CSA interventions in Maharashtra  
 
In Madhya Pradesh, CSA interventions help to increase an average of 2.22 quintal per acre 
(0.54 t/ha) and 5.60 qt/acre (1.38 ton/ha) yield in soybean and wheat, respectively. The 
average change in yield in soybean and wheat was 65% and 20% respectively.  
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Figure 15: Percentage change in yield in Soybean, Paddy and Onion after CSA intervention 
in Madhya Pradesh   
Figures 16 and 17 below present distributions of soybean, wheat yields respectively, in 
baseline and CSA interventions in Madhya Pradesh. The average yields in all crops have 
significantly increased and distributions of yields (yield variations) among the super champion 
and champion farmers are lower in CSA interventions than baseline. Similar to Maharashtra, 
results also show that the CSA interventions are helping to increase crop yields as well as 
reduce yield variation among the farmers.  
 
Figure 16: Distribution of soybean yields in baseline and CSA interventions in Madhya 
Pradesh  
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Figure 17: Distribution of wheat yields in baseline and CSA interventions in Madhya Pradesh  
 
CSA interventions in Rajasthan were mainly focused on soybean and wheat crops. The average 
change in yield in wheat was 13%. Yields of soybean in three districts (Jhalawar, Baran and 
Budi) were reduced during the project period. Heavy rainfall during the harvesting time and 
medium level of drought have contributed to reduce the yield. However, CSA intervention 
have prevented complete crop loss during the project period. In both wheat and soybean 
crops, the CSA interventions are helping to increase crop yields as well as reduce yield 
variation among the farmers (Figure 18, 19). 
 
 
Figure 18: Distribution of wheat yields in baseline and CSA interventions in Rajasthan  
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Figure 19: Distribution of soybean yields in baseline and CSA interventions in Rajasthan  
 
These yield improvements under CSA intervention were mainly contributed by change in seeds 
with improved varieties, better water and nutrient management and proper sowing method 
and time. These results show that climate smart interventions with yield improving and cost 
reduction technologies/practices can bring large improvement in poverty and food security in 
the rural communities and ITC’s outreach areas.   
 
4.2 Impact on income   
CSA interventions in the super champion and champion farmers were also evaluated based 
on their contribution to improve income from crop compared to baseline (before 
interventions). Significant level of improvements in crop income was observed in soybean, 
wheat, paddy and onion in all project districts. Figures 20, 21 and 22 present distribution of 
crop income in baseline and after intervention in onion, paddy and soybean in Maharashtra, 
respectively. Average crop incomes for majority of the farmers were higher than baseline line. 
This indicates that CSA interventions are helping to improve crop yields as well as income in 
the majority of farmers’ fields.  
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Figure 21: Distribution of income from paddy cultivation in baseline and CSA interventions in 
Maharashtra 
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Figure 22: Distribution of income from soybean cultivation in baseline and CSA interventions 
in Maharashtra 
 
Similar results were also found in many project villages in Madhya Pradesh. The average 
income from the cultivation of soybean and wheat has also increased in season one and 
season two. The distributions of average yields were also reduced so that yield variation 
among the farmers was not large compered to baseline.     
 
 
Figure 23: Distribution of income from soybean cultivation in baseline and CSA interventions 
in Madhya Pradesh  
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Figure 24: Distribution of income from wheat cultivation in baseline and CSA interventions in 
Madhya Pradesh 
 
Similar results were also found in many project villages in Rajasthan. The average income 
from the cultivation of wheat has also increased in majority of villages, except in Pali. The 
average income from wheat in Pali was slightly lower than baseline due to change in market 
prices. The distributions of average yields were also reduced so that yield variation among the 
farmers was not large compered to baseline. However, this distribution was large after CSA 
intervention in the Pali district.   
 
 
Figure 25: Distribution of income from wheat cultivation in baseline and CSA interventions in 
Rajasthan 
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Despite increase in soybean yield in Rajasthan, income from soybean cultivation has 
decreased in the majority of project villages (Figure 24). Two factors, market price of soybean 
and increase in input prices have contributed to decrease the income for soybean cultivation. 
Price of soybean was lower during the project period than baseline. Farmers in one district 
(Bundi) have cultivated maize and the income from maize cultivation with CSA intervention 
has significantly increased (Figure 25).  
 
 
Figure 24: Distribution of income from soybean cultivation in baseline and CSA interventions 
in Rajasthan 
 
Figure 25: Distribution of income from maize cultivation in baseline and CSA interventions in 
Rajasthan 
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 4.3 Impact on Emissions  
Excess usage of inorganic fertilizers such as nitrogen contributes to the increase in emission 
of the greenhouse gases. This can be managed through integrated approaches to the 
management of nitrogen fertilizer such as Integrated Nutrient Management which advocates 
reduced amounts and more strategically placed inorganic fertilizer. This project has promoted 
the reduction in nitrogen input by replacing some of it with Vermicompost for all crops, which 
has resulted in reduced usage of Urea as well as lower emissions. Figures 26 and 27 show 
that the practice has resulted large reduction of emission intensity (CO2 eq kg/kg of wheat 
production) in Madhya Pradesh and Rajasthan. This emissions were calculated using the 
CCAFS MOT tool.1 
 
 
Figure 26: Change in emission intensity of wheat crop in villages of Madhya Pradesh 
because of project interventions 
 
  
                                                          
1 The CCAFS-MOT tool combines several empirical models to estimate GHG emissions from different land use. 
Available at https://cgspace.cgiar.org/handle/10568/67027 
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Figure 27: Change in emission intensity of wheat crop in villages of Rajasthan because of 
project interventions 
 
Similarly, change in emission intensity was also calculated for soybean crops in all villages 
where CSA interventions were implemented during the project period. The emission intensity 
was compared between baseline and CSA intervention scenarios. Emission intensity in 
soybean cultivation was significantly reduced in all project villages in Rajasthan and 
Maharashtra. For instance, the average emission intensity for soybean in baseline was above 
0.4 CO2 eq kg/kg of soybean production in all villages in Rajasthan, which was decreased to 
0.25 CO2 eq kg/kg of soybean production (Figure 28). Large improvement in crop yield under 
CSA intervention contributed to reduce emission intensity in soybean. But in many villages of 
Madhya Pradesh, the emission intensity of soybean cultivation has increased despite increase 
in yields (Figure 30). In baseline data, nitrogen application in soybean was very low and yield 
was also low. Increase in application of nitrogen fertilizer (DAP) has contributed to increase 
the emission intensity.  
 
Results shows that implementation of CSA interventions that enhance crop yields and reduces 
input uses such as nitrogen can help to reduce emission intensity from the agricultural 
production. Many practices such as tillage, irrigation method, fertilizer application method and 
time can reduce amount of fertilizer application without decreasing crop yields in many crops 
like wheat and soybean.  
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Figure 29: Change in emission intensity of soybean crop in villages of Maharashtra because 
of project interventions 
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Figure 30: Change in emission intensity of soybean crop in villages of Madhya Pradesh 
because of project interventions 
 
5. Investment in CSV Approach   
The key focus of the Climate-Smart Village approach is to enhance climate literacy of farmers 
and local stakeholders to develop climate resilient agricultural system linking with existing 
government’s village and agriculture development schemes and investments (Aggarwal et al. 
2018). The major initiatives under the CSV model include: i) promoting climate-smart 
technologies and maximizing synergies among interventions; ii) providing value-added 
weather services to local farmers; iii) promoting weather-based insurance options for climate 
risk management; iv) facilitating community partnership for knowledge sharing; v) identifying 
and exploiting benefits of climate change for the local communities, and vi) capacity building 
in climate change adaptation. The approach also put emphasis on the involvement of existing 
community groups consisting of farmers, village officials, civil society organizations, local 
government officials, community based organizations (e.g. water user groups, forest user 
groups, and micro-finance institutions), private sector and researchers.  
 
Opportunities to scale up public-private collaboration on building climate resilient agriculture 
production systems are largely unexplored. CSV approach enhances public-private 
partnerships to leverage the resources, expertizes, and capacities of different stakeholders. 
Design of innovative investment mechanisms for CSV approach can help to leverage additional 
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sources of both public and private capital. The new public and private investments can attract 
additional capitals by diversifying and managing the risk return profiles of both private and 
public investors. In addition, this bundling of a wide range of climate investments provides 
more holistic and comprehensive solution to climate change impacts on agriculture.   
 
5.1 Linking CSVs to Climate Investment in Agriculture  
The agriculture sector has huge cross-sectoral dependence, including water resources, forests, 
biodiversity, energy, and industry (fertilizer and chemicals, and equipment for irrigation and 
other operations). Therefore, while climate change does not affect agriculture in isolation, its 
impacts are transmitted from these allied sectors. India’s agricultural development policies 
have mainly focused on improving seeds and fertilizer application, expanding irrigation, 
managing watersheds, and providing weather forecasts and insurance based on information 
and communications technology (ICT). Many of these interventions have been successful 
individually in raising production and income and in building resilience of farming communities 
in several regions. These interventions have, however, varying costs and economic impacts, 
and their implementation requires appropriate investment decisions in both on-farm capital 
and for wider agricultural outreach programmes.  
 
Figure 31 presents five broad areas of climate investment in agriculture and allied sectors. 
Governments allocate large amount of fund to manage natural resources such as water, soil, 
forestry and biodiversity. These resources are directly or indirectly linked to agricultural 
production systems by providing environmental services, and adversely impacted by climate 
change and variability. Second area of investment to enhance adaptation to climate change 
is development of infrastructures such as irrigation system (for water transport and storage), 
energy supply (both renewable and non-renewable), seed and fertilizer production and 
distribution systems, and infrastructure for procurement, storage, value addition and 
distribution. These infrastructures could be developed and/or renovated to support new 
management of agricultural production systems in the highly climatic risks prone areas. Many 
agribusiness companies can involve in seed and fertilizer production and distribution systems 
and development of infrastructure for procurement, storage, value addition and distribution. 
 
National and sub-national governments also provide large financial support to enhance farm 
productivity and input use efficiency through farm credits and subsidies. Promotion of farm 
mechanization and precision agriculture (for water and nutrient use) and provision of climate 
information based agro-advisory services needs large financial investment. This is another 
area of investment in which private sector can play a pivotal role. Public-private partnership 
is also important for development of adaptive varieties/breeds and climate risks early warning 
systems for a particular location.  Recently, public-private partnership has been growing for 
risk financing such agriculture insurance and farm credits. These risks financing methods can 




                                                     
 
 




Figure 31: Areas of climate investment in agriculture 
 
 
6. Convergence with Government Programs/Schemes  
6.1 Policies Related to CSA Interventions  
The government of India in general and ITC’s outreach states in particular have been proactive 
in establishing policies and strategies that promote the three CSA objectives. Table 2 shows 
a selection of agriculture and climate change policies, strategies, and programs that are 
considered prime enablers of CSA in the states. The table shows gaps and opportunities in 
the three stages of policy development, which are formulation (a policy just starting to be 
discussed and converted to a first draft); formalization (identification of mechanisms for the 
policy to proceed to approval), and active implementation (visible progress in achieving larger 
policy goal, through concrete strategies and action plans).  
 
Table 2 Policies for CSA in ITC’s outreach states  
CSA Policies  Mitigation Adaptation Productivity 
In Formulation LCPIG LCPIG, WBCIP LCPIG, SWP, WBCIP 
Legally  
Formalized 
PMCCC, IEP, NPACC, 
NWP, NSM, NMEE, 
NMSKCC 
PMCCC, IEP, NPACC, 
NWP, NAP, NMW, 
NMSHE, NMGI, NMSA, 
NPAgF, CLAP, SWM, 
SDSHE, PGH,  
PMCCC, NPACC, NWP, 
NAP, NPACC, NMW, 
NMSHE, NMGI, NMSA, 
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LCPIG: Low Carbon Policy for Inclusive Growth; WBCIP: Weather Based Crop Insurance Policy; PMCC: 
Prime Minister’s Council on Climate Change; IEP: Integrated Energy Policy-India; NPACC: National Plan 
of Action on Climate Change; NWP: National Water Policy; NSM: National Solar Mission; NMEE: National 
Mission on Energy Efficiency; NMKCC: National Mission on Strategic Knowledge on Climate Change; 
NAP: National Agriculture Policy; NMSHE: National Mission on Sustainable Himalayan Ecosystem; NMGI: 
National Mission on Greening India; NPAgF: National Policy on Agro-Forestry; SWM: Sustainable Water 
Mission; SS&APCC: State Strategy & Action Plan on Climate Change; UNFCC: United Nations Framework 
for Climate Change; NAFCC: National Adaptation Fund for Climate Change; NICRA: National Initiative 
on Climate Resilient Agriculture; NCIP: National Crop Insurance Policy; and NPDIF: National Policy on 
Doubling Farmers Income 
 
The Climate Change Policy assigns high priority to adaptation and higher productivity for the 
major crops, especially rice. Only about 17% of India’s total GHG emissions come from 
agriculture, and of that about 84% comes from rice paddies and livestock. The Indian 
Agricultural Research Institute has created state-of-the-art tools to measure crop emissions 
and the impact of new technology and practices. The National Action Plan on Climate Change 
(NAPCC) was approved in 2008. Its main pillars are the eight National Missions, five of which 
relate to CSA: Water, Sustaining the Ecosystem, Green India, Sustainable Agriculture, and 
Strategic Knowledge on Climate Change missions. All states have since been advised and 
supported to draw up a State Strategy and Action Plan on Climate Change.  
 
To achieve National Mission objectives related to agriculture, the activities of central 
government development and extension schemes were modified to incorporate adaptation 
technologies and practices. These include the National Food Security Mission, Rashtriya Krishi 
Vikas Yojana, the National Mission on Sustainable Agriculture, the National Horticulture 
Mission, Pradhan Mantri Krishi Sinchai Yojana, and the Pradhan Mantri Fasal Bima Yojana. In 
addition, the strategies of the National Agricultural Research and Extension System under the 
umbrella of the Indian Council of Agricultural Research, and the National Innovations in 
Climate Resilient Agriculture program was launched in 2011. Its aim is to enhance climate 
mitigation through demonstrations of strategic research and technology. The project, which 
covers crops, livestock, fisheries, and natural resource management, has four components: 
strategic research, technology demonstration, capacity building, and sponsored and 
competitive grants.  
 
Figure 32 presents policy and program convergence framework to establish the Climate-Smart 
Villages at the local level. National Action Plan on Climate Change (NAPCC), State Action Plan 
on Climate Change (SAPCC) and National Initiative for Climate Resilient Agriculture (NICRA) 
including the Pradhan Mantri Sinchai Yojana (Prime Minister Irrigation Program) and Pradhan 
Mantri Fasal Bima Yojana (Prime Minister Crop Insurance Program) supports to implement 
Rashtriya Krishi Vikash Yojana (National Agriculture Development Scheme) with priority 
activities.  
                                                     
 
 




Figure 32: Convergence of rural development, climate change adaptation and market related 
policies in a climate-smart village approach  
 
6.3 Government-ITC Partnership  
ITC is providing financial support through its Corporate Social Responsibility fund for 
watershed management, wasteland development, soil and moisture conservation, livestock 
development initiatives and women empowerment in agriculture. These programs are aligned 
with national and state governments programs/schemes. Development of detailed climate 
investment plan for the state with consideration of different financial sources such as public, 
private and farmers can help to allocate available financial resources to climate change 
adaptation. Table 4 present areas of investment and role of different financial sources.  
Table 4: Potential areas of investment by government, ITC and farmers  
Area  Activity  Investment 
Governments  ITC Limited   Farmers  
Resource 
management  
In-situ and off-situ water management    √ 
Forest/agro-forestry  √  √ 
Biodiversity  √  √ 
Infrastructure  Irrigation  √   
 Energy  √   
 Seed and fertilizer  √ √  




Farm mechanization   √ √ 
Precision agriculture   √ √ 
Climate information and agro-advisory  √ √  
Research and 
extension 
Development of adaptive varieties and breeds  √ √  
Early warning systems  √ √  
Risk financing  Agriculture insurance  √ √  
Farm credits  √ √  
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7. Institutional Mechanisms for Scaling out ITC-CCAFS CSV Approach   
7.1 Hub-Spoke Technology Transfer Model  
ITC-CCAFS CSV approach of CSA technology transfer is implemented through “Hub-Spoke 
Model”.  The ‘Hub’ is at the center which includes a group of super champion, champion and 
CSA farmers in a farmers group who implement different portfolios of climate smart 
interventions in their fields and communities (Figure 33). The “Spokes” extends outwards from 
the “Hub” to include other farmers in the same village and other villages in vicinity. This model 
enables and empowers the farmers in creating evidences of climate risks management 
including improvement in farm productivity and income, resource use efficiently and 
management of natural resources in a sustainable manner. The demonstration of CSA 
technologies in super champion and champion farmers’ fields, development of videos of 
success stories, capacity building trainings and field visits can encourage other farmers to 
implement similar CSA technologies in their farms and communities. This forms a hub-and-
spoke model wherein evidences are generated at the ‘hub’ and distributed across the villages 
(spokes).  
 
Figure 33: A schematic illustration of the CSA technology adoption, highlighting the inputs to 
and the results of technology dissemination and adoption through the model for building 
climate resilience. 
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7.2 Institution building and strengthening   
Once intervention portfolios are successfully demonstrated, the evidence generated in the 
CSVs is used to contribute to scaling up/out of promising climate smart interventions in same 
and other villages. ITC-CCAFS CSV approach focus on farmer to farmer knowledge transfer 
through e-choupal, farmers’ fairs, farmer exchange visits, and participatory videos of the 
adopted technologies for scaling out climate smart interventions implemented in the “Hub” to 
same and other villages. This model is connecting to the existing local Self-Help Groups (SHG) 
and women’s organizations for an effective scaling-out approach.  
 
7.2.1 Village Climate Management Committee (VCMC) 
Village Climate Management Committee (VCMC) are formed to ensure equitable access to 
climate-smart technologies to all farmers, especially marginal farmers, women and youth. The 
members of the committees have regular meetings to track activities and ensuring compliance 
of all farmers with respect to their financial contributions, capacity building and awareness 
raising. The activities to be implemented are selected based on participatory prioritization 
processes, field evaluations and farmer discussions. Among the many climate smart 
interventions handle by the VCMC, the primary one is the distribution and management of 
better crop variety seeds. The VCMC members also manage implementation of a 
comprehensive portfolio of interventions for all the three categories of farmers, Super-
Champion, Champion and other farmers in the villages. 
 
7.2.2 Custom Hiring Centers 
Custom Hiring Centers should be established with the objective of ensuring technology 
transfer to the local community through an institutional and business approach. Majority of 
farmers in the project areas are smallholders with low investment capacity for new climate-
smart technologies, practices and services. Therefore, by making these technologies available 
at a rental cost, the CHCs enable farmers to overcome the technology access issue, facilitating 
efficient use of inputs, promoting use of weather-smart technologies to farmers in and around 
their locality, and earning a source of income for the CHC members.  
 
7.2.3 Cattle Development Centers 
Development of Cattle Development Centers (CDCs) in CSVs can help to promote improved 
breeds of cattle, provide better healthcare for the animals and build capacity of farmers to 
better manage their livestock to reduce climate change impacts on them. The centers can 
encourage the involvement of village youth to be a part of the center activities and promote 
CSA interventions in the livestock in their villages. The activities of CDCs can be directly linked 
with the research centers which keep these CDCs updated about the latest technologies, 
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8. Lessons learned  
Five key learnings from the ITC-CCAFS CSV model are as below:          
1. The CSV project provides ample space for local stakeholders to integrate their 
knowledge and experience on CSA interventions in prioritization and investment 
planning. The participatory project design and implementation process also ensures 
coherent linkage of CSA process with stakeholders needs and challenges;  
2. Stakeholders in all states have prioritized many CSA interventions that have been 
promoted for decades but adoption of such interventions was low. There were many 
barriers such as technical knowledge, cost of technologies, low incentives mechanisms 
which were impeding their adoption to reach a scale;  
3. Knowledge and experience on new CSA innovations such as ICT based weather and 
agro-advisory services, climate resilient seeds/breeds, agriculture insurance were 
limited and therefore many of these CSA interventions did not get high priority. 
Stakeholders’ capacity building on these CSA interventions is necessary;  
4. Results of CSA technologies and practices demonstration in the selected ITCs outreach 
villages in Madhya Pradesh, Rajasthan and Maharashtra show that there is a large 
scope of CSA for improving crop yields and farmers’ income, building resilient and 
reduction of emissions;   
5. Integration and convergence of CSV program to state and local governments program 
is very important for the sustainability and long-term impact of the program. 
Development of farmers groups, strengthening existing Self-Help Groups (SHGs), 
development of service provision centers such as custom hiring and cattle development 
centers, promotion of community resource persons such as super champion and 
champion farmers, and linking farmers to the private sectors (seed suppliers, livestock 
services, ICT based agro-advisories and farm machinery) are necessary.  
 
9. Major Challenges  
 Three major challenges of scaling-out ITC-CCAFS CSV model are as below:          
1. Farmers investment capacity on new CSA technologies and services and change in 
farmers’ behavior: majority of farmers in the ITC outreach villages are small and 
marginal with low investment capacity therefore they are reluctant to change their 
farming behaviors including adoption of new technologies and practices;  
2. Inclusion of women farmers in the CSV model is an another challenge. Despite their 
large involvement in agricultural activities, in many villages women participation in CSV 
model is low; and  
3. CSV model is an integrated approach that required convergence and integration of 
CSA related programs/schemes across the departments. Many government 
departments are working in isolation so that there is a big challenge in convergence 
and integration of programs/schemes across into the CSV program.  
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